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(57)Abstract: 

PURPOSE: To obtain the title ion exchange diaphragm excellent in tear strength, scratch 
resistance and bending resistance, by laminating an ion exchanger layer with a specified 
reinforcing strand structure and a porous body layer. 

CONSTITUTION: The cathode side of a porous body layer (A) having a pore diameter of 
0.05W30nm, a porosity of 30W95%, a thickness of 10W250^m and a Gurley number of 
1W1.000 and having a gas release layer on its surface, a hydrophilic inside and a total 
diaphragm thickness of 40W600nm is laminated with a reinforcing strand structure (B) which 
comprises a fluoropolymer woven fabric comprising fluororesin yarns (the deniel of the yarn: 
5W400) and having a density of 5W100 yarns/inch or a woven fabric comprising blended 
yarns or blended weave of fluoropolymer yarns with sacrificial fibers and further laminated 
with an ion exchanger layer (C) comprising at least two fluoropolymer layers having sulfonic 
groups and/or carboxyl groups, wherein the fluoropolymer layer which is on the side nearest 
to the cathode contains carboxyl groups of the lowest water content and having a thickness of 
20W200p.m, and a vacuum is applied to the side of component A at 100W250°C. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 



rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



REINFORCED MULTILAYER ION EXCHANGE DIAPHRAGM 



Patent number: 



JP62280230 
1987-12-05 

YAMADA RYOJI; SUGAYA YOSHIO; MORI HIROSHI 
AS AH I GLASS CO LTD 



Publication date: 



Inventor: 



Applicant: 

Classification: 
- international: 



B32B5/24; C02F1/42; C08J5/22; C08J9/00 



- european: 
Application number: 

Priority number(s): 



JP1 98601 23668 19860530 
JP1 98601 23668 19860530 



Report a data error here 



Abstract of JP62280230 

PURPOSE:To obtain the title ion exchange diaphragm excellent in tear strength, scratch resistance 
and bending resistance, by laminating an ion exchanger layer with a specified reinforcing strand 
structure and a porous body layer. CONSTITUTION :The cathode side of a porous body layer (A) 
having a pore diameter of 0.05-30mum, a porosity of 30-95%, a thickness of 10-250mum and a Gurley 
number of 1-1,000 and having a gas release layer on its surface, a hydrophilic inside and a total 
diaphragm thickness of 40-600mum is laminated with a reinforcing strand structure (B) which 
comprises a fluoropolymer woven fabric comprising fluororesin yarns (the deniel of the yarn: 5-400) 
and having a density of 5-100 yarns/inch or a woven fabric comprising blended yarns or blended 
weave of fluoropolymer yarns with sacrificial fibers and further laminated with an ion exchanger layer 
(C) comprising at least two fluoropolymer layers having sulfonic groups and/or carboxyl groups, 
wherein the fluoropolymer layer which is on the side nearest to the cathode contains carboxyl groups of 
the lowest water content and having a thickness of 20-200mum t and a vacuum is applied to the side of 
component A at 100-250 deg.C. 
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t4it«t) . y i± . *o to^^atfns 

•CCFi -CX3- 
Y' 

fc^L, -Xtt-F.-CI.-H.Xtt "CFj -e*U. 
Y'tt «CF ? hX. -0-(CFi)i-X-. 

-(OCF? -CF> x 0-(C-Z),-X 
Z Z' 

fcfc'L, Z,Z'tt-FX<i]££& l~l0<7)/<- 
7/i/*n7;i/*A'2£"Cfty, i • 7 li 1-10(7) 
Sftft$ + . 

<< * v X A ft » (i . -f t y^ftSo^SiRt/ 

^^^tg^ft^^jgXii^u x K S in h B Jfc U 

i&^fti:^^7tt^fl»att>^^7 v 3fIE6ft£ 
(7)-«W±(7)Mi^-ti:. [oli:*i^(7)^^^Xfe^ 
■c^ffl«:^x.fc-M^W.i:(7)^7 -/ * !S £ ft * 

(7)jfl^^h-tt^{^fflu, -en^n(7)^7v^i£ 
* ft ft ^ ^ V at ^yX^S^'S^ 
J: U . aE tM± n -e n (7) ^ y y # «fi ^ ft £ 
^ -7 i it, li i . . m-i * v. t *t to 



*tl4*^#&tb%l±. £ 7 v & ifi 6 

* If * ;u * yftiS$;^^t:y«iSt:|fifl:ut^ 

*g w ± o £ 7 ? 4 * y £ & # 

6*7v*SHSli, ffi B IS O * ft <t t a, * 
^ s * * * * , *^tfyft£*:fr 

^ . U * L , « £ k * y * ;u * y fl» ffi x <i v 

* £ nfl # £ l± , JU±^Vfi^<r?fc3o(7>5? 

b iK k ft 1- 5 * & ii « ic m ® i± m ^ # , HF * 

SWfcXtt'*-* h # * , £ 71 # & 
# J: M » Jfl * h 7 y K*)»«<&±fc&*l,. 

Wic*ij»ttftB<ktaci:i:j:!l, 4 * y 
£ft#Bri< 10-80m«T. »Stffl * h 7 x K*)ifl 

u dfeif u < * a sn. s±tt<o*»K» 

<, * Wr (DlfltEEE o (5 ir* ffijg 03 IK <c 33 £ 

v> f nic «£ . **«Tli, £ £ ffl c £ ?l # 

ttBiHt*x.6t'<X^*tt^ tt'flj * 

n * • 

* < trff^nfc^ftftH2:**/n^ h 7 y 
8 * fb t * x * v» '8 6 k (i . c 03 © » «c x ± 
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SlffUJb. «FiL<ii. **&iS05W±c7) 100~ 
250 t cicrAitt«3f*u^4»&^fi6ffl*n 

tt X. If . f /l/^ICtiBff Ltft*?^ 

* * & 3* £ K iin x. r . * £ njj -e l± . Uyjj 
**J9t»*tS4^*t^R»:ei:t. fib <n 

wm r a*i mm* to a as « x <± ^ - 

*f * #<0&&fij£ &Jb<75 100- 250 -CC 

r. ^a»«j:«Kaic3l<cfcKjcU- *> * 
* # , *J&^^^&4*y£&ft/g(75^{5jK:. 

L * * * tf *JLHB (»Mra5B-75583 ^ 

aC/«M!BS7-39l85t a «) S& tW± # * X (/ «E 

(«MIB54- Il 2 39 8 9£ fit) t»lfC. «ff 

?L<k»«iBfiflw:^4-yXK«B%Bliflicfi 

H54- ll2398 «£|Rcait ft j< * ftttftaftft 
# « ffl T S * . « * If , fl& Hi £ K If ft? * L < l± 
2.5 -5.0 «3g(N) «>ttfc7**y**«*« 

& L . Bttfiicrt^xiiit^^ft^r^^yi 
lit U , ft? £ U < tt 50 # C - l 20 *C . vE 5£ ^ )jf I 0 

- 1 00 A/do? -c-«tf 5 n 6 . *i^sjta^. ttftr 



m»«5*tfj£1-a#*4l±. «H * if . iHifc7;^ 
'J*«*^***)«aiMi|»ttSicii, itiik7 

<f # & E . Hy^Mfn, & £ ^ o $ 6 k 

<f * ^£&J& K 18 At L TffiS t r . 
offfl«i£«^TfifiBLTfrJ:^a<. # k * & <U 
O « 6 . HIBi:ll!<itSl*ltfiJtfc«*. 

« * « 18 iE a« $ £ -c 5 a . 

JU ± t± . £Kttfc7**y**#<?)i8J»*tt 
i£^^T*J5fl0)iraK*ffiJHLfc#. * . 

•c * « k ft it fc 4 *y«tt*B07 ^itJJ 
-dr. * * h/u*£*U-ftfl:LfcttJBJBB. 

III, ftil/UxSHBAiHftAi: 

& o> -c . U'/^BgAij^, ± e <n c 
t<fttfL[sK2tt<n&F£tilt. *f tt v - * * » 

* Bf * . « U dMf i» tt <0 » IS * W JE L . * O 

is a * s i k * + . * *f u . ccTifi^airry 
da if h # * j± . Mt2k8<or4jfirttaiiiaro 
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yyKHii, & ft * & « ) . K » r ju * y oj 

[SUM] 
1 

.^'Jrh77^^ai^-u^ (WT PTFE) <n 

7 r < y m & to Mm t o & £ * t fig 

# * L tt . itf! 7& ffl * fi* ifc b , ^t6:Jc 
*^tlii»«J!K tSEUfeU 
AS 2m, *a*70*. rf-uft 
5 . #5 120mcOPTFE31 A * fl} . fcfc. 

*S*75x--;U-C. ftiJ«K*Sft. a fc K 
27*/ <f y * T *> * P TFE$! 9)?H>j*Af;inS 

CF* -CF0(CF 2 )jC00CHj 0#£6#<75<f;J-y£& 
S ft 1.25 S U £ft/ $T 7 J* <7)2Qti <D y i u t 



m i 





3i a $ tts 


3l*»flE(kg/c«rh) 




*f U • «f 

ml 


Jff U OH if 
tt 




40 


4.5 


4.0 


4t>Xftft> A 
+ A 


250 


6.0 


5.8 


^>SSft ft* A 
+ * A 


400 


6.0 


0.7 


tf»H B 


1000 


7.3 


7.0 



JLS 0.46m. 5a?L$77%. Xf - f ft 5 . K5 0 
35m <OPTF£& £-JL# B ft . SEltM UB«*» 
fcc^T. 8 >fc c 507= - - ;u<7) * I- 7 
v K 2 * * 1 M i: , Iff A ic 1 00 t= - - /u <*> * H 
7 '/ K t IB v» , KM « ffi # . 275U / -f x * » i 

£ ¥ ft L fc PTFE& »J * B I 

* * * X JftfrB * t T . CiF4 < tCF 2 - 



1 .25 i y ^ ft / 7 A CO 3 0*i # 0) 7 < U t . 
<f*:'£ft&ft 1.8 5 y Sft/f 7 * (0 160mJ? 

c c r . ±&£7lttBco_bK. * Q * M *J 

* b . ^(ojbcis^iisct. * v £ ft n ft *« 

1-445 'J ^ ft / 7 i*<J8*^iHl^jSiit-c«-d:. 
An & u , &£7-u*KT-tt<(bL, B 18 D * 

* K . C?Fi t CF ? «CFQCF?CF(CFj)G(CF 2 hSQ*F 
a>^fi*fls-c-f*--/»ftSft*« I.I; USI/ 

^7^0}fc0D£Afl*fttfL, *& f£ & * « * X ;U 

X«fK8%CT>^^^$:2a^Ufc. * * 5 £ ft 

2 5SB , t*'>Jfift^jU3i^i,^ 30% * &' ft 
50g& , 4 V / a ^ ;u 7 ,u 3 - ,u 2 5 ft £ ^ 6 L > 

*flil*»* *-ttfc. cn*7O-C0)25%NaQH;fc& 

* BJK * 200g/GK . * fc»«SO*f tt V - 

« * 35f£ g% ^ fic *> O O . 90X1, 30A/d«* CO & 



£ 2 





tt « £ 

(V) 


ig a a $ 

(X) 


ttX + 4>0fBK 
(Vol X) 


C - 1 


2.91 


96 X 


0 


C - 2 


2.91 


96 : 


0 


C - 3 




94 X 


0 



JtttM 1 

c - l <7) jh -e . »A*Bo^i)iJ c. J? * 
30m <7)C?Fi £ CF?«CF0(CF 2 hCOOCHi 0) ft fi £ # 

fc*fr % JU#«|Bj-.«|fc r fcy i (njc^ttrf^ric 
LfcBJBfH4:D-l*L. c 0) * 2 k g co ft £ 
"Cttaila!*r*JilliiffclBt:D-2§S!^tfc. 
D - 2 B « . * * :/ « ft # # « y ifo if SB c 
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6#A<7)2#i* y -/U»ftKZr0*£l3%ft/ft 

Ica»* ij l.Oig CD Z r0? ir^^^^A^i^t^ 

c 0>«6JK 4: C - l t L . c 0} M £ I 
<n a t < • 2kg o B IB -c tt a i @ « « * if fc M 
tC-2B, dfclftHUKL. -f at- 

^S5ftftB^*fy*ifSB»caattcfcKt 

C-3H, 8 O # 0) 0> IS % , KM XL. + 

9 W< V + Y * 9 A, ( « S 4ai t 8oa) 

aUBtf*. -f * ^£ftfcg<!HK sus 304 

»>* i' f F > ^ (fflg 4oo, £ g Sua) £ 
52^ ft'* - -t > h <0 *ftt y - £ ft 43 , 150-C 
T52Pfrffl|* y * arjfcji l . 
£-t-*<fc7KLfc£*S*:. -fa-xXftflgKjajOE 
5Jtt5gojttft*-hy*A;k#ft£. 

AS t4 C fc. 



X 3 





*e ie ffi 




C 1 ? 4 s (7) 0? 




(V) 


(X) 


ffiffi (X) 


D - 1 


2.92 


96 .0 


0 


D - 2 




85.0 


1.5 



^t^Rftftfit Lt. C2F4 t CF?«CF0 
(CF 2 )jCOOCH3CO# H£#<0 4 it x £ftgft 1-25 

I V ±1k/ if 7 U Old* 7 4 >\* t * 4 * 

* X ft « ft 1 .44 S 0 Aff)40^ J? CO 
7<*J»tBJBU. E IB5 E {# . 

CCT, $Afc W 1 T ffl L> 120m# CO £ ?l & A 

<n h k , S««2rfflv»fc^8^«y*B«:0) 

* . *<0±K»»IHEt, 31- X * ft « ft 1 . 4 4 

0) ^ e ^ « y ^ 20m « it 4 * v g & tt b c J!g 



beosf*®*. can ex* 

M 2 t Htt ft;fri£ -e«» * ft ft o * c * . M 

soBHtiWtft. ?E«*fcfc urffi? £018 Lfc «t c 

^ ft * it . * ft , a JS H F t . » -c l BO ft 
& L £ £ >*> , ^li»J*M t^ft^io»ffi 

•c (i < y (i ft * o . 
JtttM 2 

^fctfOrft^fcEEjiaFT, £ ft # A * ft 

^^t - £ft#rtg88*ft&JI*ifc;* 
ft v» c * W li . ra-Otttf-cfcU. ffl & o ^ 
8 r ft j£ L . ^B«j:(/uySft«:SE« 

50Bm#fc. Lfc± C6, ft*-** 

it . KJMGtB-ciilHaai, 

/ -r yfo ptfes r a y « t . aa sa < * x a « 

«Lfc«*<:. J:£#;kft U fcPTFE£ft# 

± k i& * . « & . j&d^ u . <f*^£ft#*ifijia 

-f * * ft y 40g . 

ft * n r <r» fc . 

K^, «Kft$ 96% T«nJl?EJE 2.84Vt*>o 

[ « 9i *) £ ] 

a t z n ft » t . u^ftM^M?nt 
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* t K * U X CeF, 7 COON Hi 9P 35 ?S tt /W 

C?Fi £ CF? -CF0(CF? )j COOCHj 4 ffi £ # J tt . 
4 * vX ft 8 ft 1.25 * »J £ft/g0)&m£#7 
x v * * £ Pi ft . # T , 7fv MK/^ 

81 6fc £ L . *Kill-/*;ueny K y * Jta 
a-*y_;x:/<7tfu-*--c. 7 f v ^ ^ 

25wt%, IOOOCP<7)N-/ fcf a y K x * « 

# £ L *l « 7= < X /< - s; H ^ * ft . 

- » , ISftltHfc, ?LS2m . & ft 3? 
70%, *f-U&5. B $ l20/i<7)PTFE£ftft*. 
15ffi o ZrOCl? 2 tg S % co x ;u * v « ^ « 

^ifi^^(7)««^^au?t». U y i e tt 1- 

E*sn*&&. t ft b « . *«ft3IH*KX 
c/3lft?l«4ct»^. ft » *» o . ^ a i* S % # Jdo 

u it c * ic £ y . muifflx 

t>«»*n.fcfc*i>. *ryioiif^» + i»tt 

<H±'t. o ^ ^ - 4 * v ft * » 

u& l x ? t u x t .. ^^oWB8oaat«^ 

*?L*JB«:4iix.6C£CJ:y. -f * ^ 

n a a ffl p ^ 

tt 191 a |K SS ^ 

K*A £ H » * 



